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Abstract
Background: Iron deficiency anemia (IDA) represents a common nutritional and hematological disorder. He-
licobacter pylori (H. pylori), primarily recognized for its role in gastritis, peptic ulcers, and gastric cancer, has
recently demonstrated a notable correlation with IDA according to emerging research. This study aims to evalu-
ate the potential relationship between H. pylori infection and the development of IDA.
Materials and Methods: This case-control study included 100 participants between the ages of 18-56. The
study group consisted of 50 individuals with confirmed H. pylori infection, while the control group comprised 50
healthy subjects. We conducted analyses of stool specimens for H. pylori antigens and occult blood. Additionally,
we collected blood samples to evaluate complete blood counts and iron profiles using standardized automated
systems.
Results: Our analysis revealed no statistically significant variations in demographic characteristics or risk factors
between the study and control groups. The majority of participants (90
Conclusion: H. pylori infection does not demonstrate a significant association with iron deficiency anemia. Key
indicators including hemoglobin levels, serum iron, ferritin, TIBC, and UIBC remained statistically comparable
between H. pylori-infected participants and healthy controls.
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1. INTRODUCTION

Helicobacter pylori, a Gram-negative bacterium, is a
global public health concern. This pathogen dissemi-
nates via the fecal-oral transmission route and is asso-
ciated with chronic gastric inflammation in a substantial
proportion of those infected [1]. The prevalence of H. py-
lori infections is notably higher in pediatric and adult pop-
ulations in developing nations [2] . Approximately 50%
of the global population harbors H. pylori [3, 4], which
has the potential to induce a range of gastric pathologies,
such as gastritis, gastric ulcers [5], and even more se-
vere conditions, including gastric cancer and lymphoma
[1]. Furthermore, H. pylori infection may contribute

to a spectrum of health issues that extend beyond the
gastrointestinal tract, including iron deficiency anemia
[6], hypercholesterolemia [7], thrombocytopenia [8], dys-
lipidemia [9], cardiovascular diseases, cerebrovascular
accidents, and neurological disorders [4]. Numerous
scholarly investigations have elucidated a substantial
correlation between H. pylori infection and iron defi-
ciency anemia (IDA) [10, 11, 12, 13, 14, 15, 16]. Ther-
apeutic interventions targeting H. pylori infection have
been demonstrated to ameliorate IDA in a considerable
number of patients [12, 14, 16, 17]. This observation
suggests that H. pylori infection may be implicated in
the etiology of IDA. The precise biological mechanisms
through which H. pylori infection induces IDA remain a

© 2025 JCHM Sana’a University Journal of Medical and Health Sciences 164

https://journals.su.edu.ye/index.php/jchm
https://doi.org/10.59628/jchm.v19.i1.1435
https://portal.issn.org/resource/ISSN/2958-9568
https://journals.su.edu.ye/index.php/jchm
https://su.edu.ye/coss/en/our_team/dr. arwa mohammed othman/
https://orcid.org/0000-0001-5893-2247
https://journals.su.edu.ye/index.php/jchm
https://journals.su.edu.ye/index.php/jchm


The relationship between helicobacter pylori infection and iron deficiency anemia in Yemeni adults

subject of ongoing research. Several hypotheses have
been posited: H. pylori has the potential to induce hem-
orrhagic ulcers and gastritis, resulting in the depletion of
iron levels, and may diminish gastric acidity and vitamin
C concentrations, both of which are critical for optimal
iron absorption. Additionally, it may sequester iron for its
own metabolic processes, exacerbating iron deficiency
[18, 19, 20]. The incidence of H. pylori infection in Yemen
is notably elevated, with an 82% prevalence reported
in adult patients presenting with dyspepsia [21], and
65% in symptomatic pediatric populations [22, 23]. Data
pertaining to the relationship between iron deficiency
anemia and H. pylori infection in the Yemeni context are
limited. Consequently, the present study sought to eluci-
date the association between H. pylori infection and iron
deficiency anemia among Yemeni adults.

2. METHODS

2.1. Experiment design and study popu-
lation

This research constituted a case-control investigation
conducted from October 2023 to August 2024. The
study took place in Sana’a at three medical facilities: the
Clinical Gastroenterology Outpatient Department of the
Republican Teaching Hospital, the AL-Ertiqaa Academic
Specialized Hospital, and the University of Science and
Technology Hospital. The sample population consisted
of 100 Yemeni adults aged 18-56 years. Participants
were divided into two equal groups: 50 individuals with
confirmed H. pylori infection and 50 healthy individuals
matched for age and sex who served as controls. The
research protocol excluded individuals who had taken
NSAIDs (nonsteroidal anti-inflammatory drugs), proton
pump inhibitors, H2-receptor antagonists, antibiotics, or
iron supplements within the previous four weeks. Further-
more, pregnant women and those experiencing menor-
rhagia were excluded from participation. All participants
underwent an occult blood test (One Step Fecal Occult
Blood Test Device; Abon Biopharm, China) to exclude
the presence of gastric and duodenal bleeding ulcers. In
compliance with ethical standards, the research team ob-
tained approval from the Ethical Committee of Research
at the Faculty of Medicine and Health Sciences, Sana’a
University, as well as from the Republican Teaching Hos-
pital Authority and the National Center of Public Health
Laboratories before initiating the study. Each participant
provided written informed consent prior to enrollment.

2.2. Specimen collection and testing

Stool samples were collected from each participant using
a plastic container. These samples were analyzed for
H. pylori antigen detection within two hours of collection.
A one-step testing device (ACON Bio Pharma, China)

was utilized for qualitative detection of H. pylori antigen
in stool samples. This test employed chromatographic
immunoassay methodology, with results available within
10 minutes. Venous blood samples (approximately 5 ml)
were collected from each participant and divided into
two portions: 2 ml in an EDTA tube for Full Blood Count
(FBC) analysis using the DYMIND DF55 Auto 5-part
Hematology analyzer (China), and 3 ml in a plain tube for
serum separation. The Beckman Coulter AU 480 (United
States) automated analyzer was used to measure serum
levels of iron, ferritin, total iron binding capacity (TIBC),
and unsaturated iron binding capacity (UIBC).

2.3. Data Analysis
Data were generated, organized, encoded, and analyzed
the Statistical Package for Social Sciences (SPSS ver-
sion 20, Chicago, USA). Qualitative data are displayed
and expressed in numerical form and percentages. The
findings are articulated as mean ± SD for variables that
adhered to a normal distribution, and as geometric mean
accompanied by 95% confidence intervals subsequent
to the application of log 10 transformation for variables
that did not conform to a normal distribution. The rela-
tionship between sociodemographic characteristics, risk
factors, and H. pylori infection was assessed using the
chi-squared test. Means were analyzed using an in-
dependent sample t-test. Differences were considered
statistically significant when the P-value was less than
0.05.

3. RESULTS
3.1. Sociodemographic features and

risk factors for H. pylori infec-
tion

The present investigation included a total of 100 partic-
ipants: 50 with confirmed Helicobacter pylori infection
and 50 healthy controls. Table 1 presents the sociodemo-
graphic characteristics and risk factors associated with H.
pylori infection in our study population. Age distribution
analysis showed that 18% of infected cases and 14% of
controls were under 21 years old, while 62% of cases
and 78% of controls were between 21-40 years old, and
20% of cases versus 8% of controls were between 41-60
years old. Regarding gender distribution, males repre-
sented 22% of infected cases (11 participants) and 28%
of controls (14 participants), while females accounted for
78% of cases (39 participants) and 72% of controls (36
participants), showing a higher prevalence of H. pylori
infection among female participants. Additionally, our
findings indicated that 68% of H. pylori infections were
reported in urban areas. Statistical analysis using the
chi-square test revealed no significant differences in so-
ciodemographic characteristics or risk factors between
the two groups (Table (1)).
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Figure 1. Frequency of anemia among H. pylori infected
patients and control.

3.2. Hematological parameters

Analysis revealed that 45 patients (90%) and 46 controls
(92%) exhibited normal hemoglobin levels, while anemia
was present in 5 patients (10%) and 4 controls (8%), as
illustrated in Figure (1). Table (2) presents the compre-
hensive hematological parameters for H. pylori-infected
individuals and the control group. Statistical analysis indi-
cated no significant variations between the two cohorts.

3.3. Iron profile

As depicted in Figure (2), reduced ferritin concentrations
(below 30 ng/ml) were identified in 13 H. pylori-infected
patients (26%) compared to 9 controls (18%). Although
serum iron and ferritin measurements were marginally re-
duced in H. pylori-infected patients compared to controls,
these differences did not reach statistical significance.
Conversely, both Total Iron Binding Capacity (TIBC) and
Unsaturated Iron Binding Capacity (UIBC) showed slight
elevations in patients compared to controls, though these
differences also remained statistically non-significant (Ta-
ble (3)).

Figure 2. Percentage of ferritin levels among H. pylori in-
fected patients and control.

4. DISCUSSION

The relationship between Helicobacter pylori (H. pylori)
infection and iron deficiency anemia (IDA) warrants ex-
amination due to H. pylori’s potential influence on iron
absorption and metabolism. Approximately 50% of the
global population is estimated to harbor H. pylori in-
fection [24]. Prior epidemiological research has iden-
tified H. pylori infection as a potential contributor to IDA
[23, 25]. This investigation sought to examine the cor-
relation between Helicobacter pylori infection and IDA.
Our analysis revealed no statistically significant differ-
ences in hemoglobin (Hb) levels, red blood cells (RBC),
hematocrit (Hct), red blood cell indices (MCV, MCH, and
MCHC), red cell distribution width (RDW-CV), white blood
cells (WBC), or platelets between study groups. How-
ever, applying the World Health Organization’s criteria for
anemia - hemoglobin levels below 13 g/dL in males and
12 g/dL in females [26], we noted that 10% of H. pylori-
infected subjects presented with anemia, compared to
8% in the non-infected control group. These results align
with previous studies indicating no significant difference
in average levels between H. pylori-infected and non-
infected individuals Data are presented as mean ± SD, *
Data are presented as geometric mean (95% confidence
interval[10, 23, 27] . In contrast, another study demon-
strated a statistically significant variation in hemoglobin
levels between H. pylori-positive and negative groups
[28]. The observed reduction in hemoglobin levels was
attributed to gastric atrophy in elderly patients rather than
H. pylori infection itself [28]. Our study participants did
not exhibit gastric bleeding, and the relationship between
H. pylori infection and lower hemoglobin levels might
also be explained by gastric hemorrhage [29] Research
from two previous studies showed that MCV, MCH, and
MCHC levels did not differ significantly between individu-
als with and without H. pylori infection [28, 24]. Similar
findings regarding MCV and MCH have been reported
in Palestinian populations [30] . Our results showed re-
duced serum iron levels, decreased ferritin levels, and
increased total iron-binding capacity (TIBC) and unsatu-
rated iron-binding capacity (UIBC) compared to healthy
controls; however, these differences were not statistically
significant. These findings align with those of Shih et
al. in 2013, who reported similar outcomes for serum
iron, ferritin, and TIBC [27]. Additionally, a Korean study
found no significant differences in serum iron and TIBC
between groups with positive and negative H. pylori in-
fections, though a notable decrease in ferritin levels was
observed in patients with H. pylori [31]. We disagree
with the findings of a previous meta-analysis covering
15 epidemiological studies that identified a significant
association between H. pylori infection and iron defi-
ciency anemia in children under 11 years [11]. This
strong association was not found in adult populations,
suggesting that H. pylori may not significantly contribute
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Table 1. Sociodemographic features and risk factors of the study population.
Risk factor Cases (50) Controls (50) Statistical analysis

No % No % χ2 P
Age groups (years)
≤ 20 9 18 7 14 3.7 0.15
21-40 31 62 39 78
41-60 10 20 4 8

Gender
Males 11 22 14 28 0.48 0.49
Females 39 78 36 72

Marital status
Single 20 40 22 44 0.16 0.69
Married 30 60 28 56

Residence
Rural 16 32 14 28 0.19 0.66
Urban 34 68 36 72

Smoking status
Yes 5 10 4 8 0.12 0.73
No 45 90 46 92

Family history
Yes 26 52 21 42 1.004 0.32
No 24 48 29 58

Sewage system
Available 25 50 33 66 2.6 0.11
Not available 25 50 17 34

Water source
Tap 42 84 43 86 1.3 0.52
Non-refined 8 16 7 14

Personal hygiene
Yes 34 68 38 76 0.79 0.37

χ2:chi square,p:p-value

Table 2. Hematological parameters among H. pylori infected patients and control.
Parameters H. pylori patients (n = 50) Controls (n = 50) p-value
Hb (g/dL) 13.9 ± 1.6 14.2 ± 1.9 0.38
RBCs (×1012/L) 5 ± 0.6 5 ± 0.5 0.85
Hct (%) 41.3 ± 4.6 41.6 ± 4.9 0.74
MCV (fL) 83.3 ± 6.3 82.6 ± 9.6 0.64
MCH (pg) 28 ± 2.3 28.3 ± 3.0 0.54
MCHC (g/dL) 33.5 ± 1.5 33.6 ± 1.4 0.79
RDW-CV (%) 14 ± 1.3 13.4 ± 1.6 0.54
WBCs (×109/L) 6.4 ± 2.1 5.8 ± 1.7 0.09
PLTs* (×109/L) 296 ± 86.3 325 ± 63.5 0.06
Data are presented as mean ± SD evaluated by the independent-samples t test.
WBC, white blood cell count; RBC, red blood cell count; Hb, hemoglobin; Hct, hematocrit
MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration
RDW, mean red cell distribution width; PLT, platelet count
SD, standard deviation. p: p-value.

to iron-deficiency anemia in adults as it does in children
and adolescents [11]. Most participants in our study
were adults. While many cross-sectional studies have
reported a significant connection between reduced iron
stores, iron deficiency anemia (IDA), and H. pylori infec-
tion prevalence in pediatric populations, other studies
have not confirmed this relationship [32, 33, 34, 35]. Our
findings conflict with a previous report indicating that indi-
viduals with H. pylori infection showed significantly lower
serum iron, higher TIBC, and increased serum ferritin
levels compared to the control group [36]. In our study,

13 patients (26%) and nine controls (18%) were identi-
fied as having iron deficiency, defined as ferritin levels
below 30 ng/mL [37]. The low prevalence of anemia and
iron deficiency in this study makes it difficult to clarify
the relationship between H. pylori infection, anemia, and
iron deficiency in our participants. There are reason-
able explanations for the connection between H. pylori
infection, iron deficiency (ID), and iron deficiency ane-
mia (IDA), though the underlying mechanisms remain
unclear. H. pylori infection may reduce gastric ascorbic
acid levels and serum iron concentrations, potentially
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Table 3. Iron profile among H. pylori infected patients and control.
Parameters H. pylori patients (n = 50) Control (n = 0) p-value
Serumiron∗ (µmol/L) 11.3(9.9-13.0) 11.7(10.5-13.1) 0.66
Serum ferritin* (ng/ml) 44.3(34.3-57.1) 48.2(40.2-57.8) 0.59
TIBC (µmol/L) 58.0 ± 8.1 56.8 ± 9.7 0.51
UIBC (µmol/L) 45.3 ± 8.9 44.4 ± 10.1 0.65
Data are presented as mean ± SD, * Data are presented as geometric mean (95% confidence interval)
evaluated by the independent-samples t-test. Data are presented as mean ± SD evaluated by the independent-samples t-test.
TIBC, total iron-binding capacity; UIBC, unsaturated iron-binding capacity; SD, standard deviation. p: p-value.

inhibiting iron absorption [38, 39, 15]. Additionally, H.
pylori’s colonization of the stomach requires ongoing iron
intake to support bacterial growth, which may deplete
iron reserves [40]. This colonization affects the gastric
mucosa, potentially resulting in decreased iron absorp-
tion due to hypochlorhydria and chronic gastritis [41].
Another mechanism contributing to iron deficiency and
IDA is blood loss associated with ulcerative gastritis [42].
The differences between our results and those of other
studies may be attributed to the specific characteristics
of our study populations (including geographic and eth-
nic variations), sample sizes, sampling methods, and
diagnostic techniques used to identify H. pylori infection.
Furthermore, our case-control design limits our ability to
establish cause-and-effect relationships. Selection bias
was present because our participants were recruited
from gastroenterology clinics.

5. CONCLUSION
This study revealed no significant correlation between H.
pylori infection and iron deficiency anemia among Yemeni
adults. Nevertheless, to validate these conclusions and
investigate underlying mechanisms, additional studies
employing larger cohorts and longitudinal methodolo-
gies are essential. We observed that iron profiles and
hematologic parameters remained comparable between
H. pylori-infected individuals and the control group. Con-
sidering the ongoing debate surrounding the relationship
between H. pylori infection and iron deficiency anemia,
further investigation into the potential mechanisms that
may contribute to iron-deficiency anemia in H. pylori-
infected individuals is necessary.
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